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1 

y* V — yyy ijx^^u^r-f/N'co^— Kx-f— ;UF& 

-f /tfcsasirr a^sr? * i t. 

±127 *F--^^'J^J|/77-f A ©^e— byj — ;i/ 
tiiaffiSigbt 7 r -f A©t- j« 7 ^ Kg t © 
*P W©^- H7-f KS£*rr£ A 7 7 7^77^ A 
©— SglCjiiE:?* h-.^^/7 UX^;i/7T-f A©&jfft$S 
SrM^-r^— 77, KAy^rft^r-f AWffeSgtCJhlBifc 10 

[W*fl2] y* h-y^'JX^JI^r-f A£, g 

<fc 0 v^- K7^f -Jl/ Ka£#TStMaHBfc:7 7 

7 r-f A*tf <>£fc-r37£R=i7'£«"3 J;5 {cia^n 

* jp^ r -f a©^&- h ^ w t r— xtt-t-n t ji 
fEISj^^t^ r-f A©^— K7-c — ;p KStro^Kot 20 
- K 74 -Jl HSSr^-TS Ay 7 T t¥;7 r-f A*©— igfd 

a—*. 7 r3fc7 r-f A©fl&*fcJhe*»H0fc:7 
r -f ^«0»l*iBS»afr* H £ 7 * f- y 

y ? v 7,? )\<y 7 nnmwtfim. 

[»*^3] JLfSAy 7r}t:7r-f A©^!;;, _bfH 
271: H-:/SftfclB«*H^#ft±K**©*5 v 

2\zmm.o)y* hz7f^uxn77-f no&mjj 

*£• 30 

[»*3S4] 7* h-y^i? UX^l^r-f At, 
Jiffi?* h- -y ^ UX^JI/^r-f A©t- h*7^— ;p 

771'/^, 

±i£7* h~iv7^ | jx^;i/7 7-f rw>mmm\z— 
&mi<nz>—jj. ±m&&ti&t7 7'(rt<D&ffis&\zm% 

**ttl*Stt, 7 7-fntf,L>^&t37it37*I3± 

5/ 7 7 u x ^ )vy 7 -f a©^— H7^ — ;i/ h'g <t l^— x 

^fttM&gi^^r-f A©^E— Hx-f -Jl/K&t© 40 
tfffi©^- h* 7-f — ;u h'g$:#T-5A-^ 7 rX.7 r-f a* 

?r-f A©&^fltj£#„ 

[»*iH5] ±fSA*>y7r^t7T-f Ate, JtfaaTK 

-f n<Dmmz^-zw.^T\z b-zfzntzmwmmjs. 

a»*« 4 KfE*S© 7 * h n y 7 ? u x ^;P7 7 -f a© 
[«*)S6] 7* h-y^ux^u^r-f At. 50 
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±M7 *b-y77 »J x^;U7 r-f rt<Dt&ffiffi\z— fflift 
Sasn, 77'fW^-rn7tin7^IpJ;p 

7 7 7 U X^^I/7 7-T A'O^- K 7 - jl/ Kgt 

fctienj; K) v^— H7^ -Jl/ h'S^^r-r-5/N'y y 7 
%77-int. fr*>t£2>Z.i:&&W[liTZ>7* b-yi/ 

[W*JS7] Ji|E/N*-y 7 7%7 r-f Att, ±iar3T(c: 

-f AWfi&ffl t *5 UTin 7 \z h* - nfcJB#r#Mftj£ 

•5W*^6 »Cfa«(Z)7* h-y 7^7 U7^;i/77-f A*© 
[0 0 0 1] 

X^;U7r-fA (J^T rpc (photonic crystal) y 
r-f Aj i^-Ta) OSMSfe#ftR^*0»|««j6#:afcat 

[0 0 0 2] 

[fi!*©^] H7-f— ^Ftld,, d, (J^T TM 

FDj tft-TS) *»*/h»S:*— *f©3t7r-f A f , , 
f 1 *&Wtt W7r-fAf,, f.SrmMfcHS* 

&Z\K>, *nti?T**<!)8SttS*S±i;Tl/* 5 c 

c *iiJ!lO»D^L.fcDT?)^<»:tCJ:0, 0 9 (a) (C^T 
«J:51c, Si^SRc lc*3tt«.M7 r-f /N*f, , f.O^j 
1C H-7"$nfcy;Pv-^A (Ge) S^^^HffiiJtciS 
t^tT-?-n-etlOMFD$J£*L, -?-n^©±/hli$ 
»/J>bTSfKW*©fi**Bl« «t 5 tcbfc^x r-f A© 
^St7?*/&^-5o R^lC, MFD*</J\$Vi73©Jt7 r-f 

^f.wttttJBs^j&jnjR-rs^tfcio, 09 (b) 

iZT^-r^ylZ. U7\Z K-y^tlfc^T-^A (G 

MFD*t^^73©^7r-fAf, vmmsnzmifcTz 

<t ^ 1C L 7 7 -f rt<D&ffi%m % & Z>. 
[0 0 0 3] 

^Kfi^^^-rs^t^r-f AtL-x! PC7r-fA* 
^ft@Srma?)r)'oab«) 0 u®PC77-fAH 7r-fA* 

7 "5 <t "5 tc^tt ■=> n^© 3 7 1C» -d Tmzfz>&&v> 

fflH&ft-fZ>9 yy Hi:^(iK.T*3 0> C0777H^ 

[0 0 0 4] ^tVX. **>-SPC77'f/'!OMFD^3 
~5 /zmgfif©fc©£. MFD» 1 0 /imgSO)t7 
r-f Alc^-raJ;-^*^ -hlBtci^b/tJ;^^^ 



( 3 ) 

3 

v»"5WHa*»*. -r&t>*>. zi7\z¥)i-?-<y& (g 

e) W h'-7$nx^*;H P C 7 r -f All, 3 7Rtf 
7yy h*#*fC53£ (S i O.) <Dfr-X?mf$.1StLZ>Z.ii 

yy K©7* h^-yi7^UX3';HSiS^J:S^(c«fc-D 

(Ge) ^£&1ifc$-t*£iH5 10 
t\ Sfc. MFD«^t^<COPC77i'AC9 

SEi*iBSfi«FiBj»ij»L.fcOiasjaftai*iL.ft:Drat. * 

5 y K ©**©|ffl JL#*it it $ nTSE<*SB»»E3S» £ & 

TbS3eiti5;5. -5-bT, nTtcy^v-^A (G 
e) ^H-7"SnfcPC7r'fATtt, 37©JlfflK: 

^fcwaaTL^^rr^fcj?). ^v-^a (Ge) 

[0 0 0 5] #f£BJte, A>^S^tC«*T^$nfct)© 
[0 0 0 6] 

Mw^«H*-r pc? 7-ta 

com f d t$i&m.yty ? -f a©m f d t ©tpra©:mp 

C 7 r -f A©M F D tC^ b ViM F D -5 A >.y 7 7?t 

7 7 As^ia b t p c 7 7 a *m&myt 7 7 -r a*k 

Jti^-f SiptCbfcfcWT&So 30 

[0 0 0 7] #ffllil©f60j«, PC7r-f 

A<h, tPC7r-1 , A , ©MFDJ;0fc*fl')MFD$t 
T5»K^7 7'f/^^gltl.*ffiT$oT 1 _klE 
PC7r-f/'!0MFDt±ietgtet7r'fA , ©MFD 
£©<*>|IS]©M F D £WT-5A y 7 7>£7 T-f A©— SigtC 

±E7* h^y^^ux^ju^r-rAwgE^^i^-r 

[0 0 0 8] MFD#ffl*tB<HC/jN£^PC77-l'A£M 

FDtfttztmz±%\,mmmit7 r-r a- t^tts^b 40 

ttiis*', ±iE©jgiit73te(c«tn«. &ffl.m*2ftffi 
Wirt e.n^ctt&^fcoo. ±fa©j:'5CPC7r-i' 

/N'<tSS^7 r-f A<h^il^i^b7c»^lcJt^T h 

-^;u©^«*ti<g<jqiAen^.^t<!:^^. ^©s 
Sfc^l^iW&j&vefcifc^at, P C7r-f A<h$jgj^ 
3t7 7 -f A* <fc ©ffltCM F D Hfi^ti <E> © fc©© tpffl© 

T&SAy7 7ft7 7'f 2>z\t\z£Q, 
^^7 7^ AM©MFD©iia</h£<&rK ^tX»Cj; 50 



2002-243 971 

4 

[0 0 0 9] d©J:'5^ft^a^©ffiM^S-i.fe 

»ti4, mn^tam^m^^^p C7 A(Dm 

•J-0fc»t;ttPC77-l'A , fflMFDi:A'77r)t77'f 

[0 0 10] -5-bT, H<DJ;5&WI»ftl:±oT, P 
C 7 t -f A t&gjtft 7 r <f A t ©m fc P C 7 r < A© 
M F D £ ft&igbf; 7 7 -f A©M F D t © 4" W©M F D £ 
ft5A , 7 7 7^7 71' A**t^|g $nfcPC7 7-fA*g 

tt#KS#a*«ME s n« n t £ & * . 

[0 0 11] Sfc, M^PC77-fA*^il#i&» 
^•T^fcJ^fCtt, PC77'fAt 1 ffflPC77-fn© 
Jg^fcigK:— SgjW&ggSn, PC77-TA0MFDJ;t]* 
$HMFD$tnA777)t77'l'A , t 1 

[0 0 12] iCT, PC77-fAU 7 7-f A'tM 
fi¥73lRj{C®^^tfnx«*^©3T<i:, ^©a75S 
•5 J: "5 iciStt "E> nn 7 Kteo TJi Z*-5^Sc©;ffl?L£*rr 
37^>y Ht««*fc'b(DT*n«, *Hd&5££tl-5t> 
©Tti&l^,, 

[0013] pc77< rttL&mt£nzw&m2t7 7'< 
nmtrty 7 7?t7 7-i Att, #iciss$n^ fc©TW: 

&<> 1. 3Mm*a-ttjfcfi7 7-f/t, l. 5 5(im^ 
«J->7h7 7-fA\ />-t?nMy7h77-fA*, $MR 

i*7 7l' A\ ^±«7CmF-7 P 7 7-f A\ <Ii&ffi«# 
7 7 -Y A^© 3 7 t^-cD n 7 <fc "5 fcRtt •=> tilt # 
^©7^y Ki*ffi^.fc3t7 7'r/N*©te> PC77-fA* 

[0 0 14] PC77-fA'iA777^77'fA*t0g 

ra^lC, A'7773t77'fAtt^77l'A ! !:Og 
tttt. JUP^(C«t^>g!j#tJ;0ff-3Tt)<t<, ^fc. 

[0 0 15] t:5T', rt777^77^fA^PC77 
-fA-C^?7 7 H3*»t*»HTf**««©*^Ktt, Ay 
773t77'fAfflMFDA^PC77'fA , ©MFDtR- 

[0 0 16] ^-^-e, *WIP©ffi©3R!HJ«, PC77^f 
At, tPC77-fA<DMFD ( tDfe*tHMFD$t 
•T-5^^7 7-f/N*<h^^-r^73ST?*^T, 7 7 

-1* a^c>£&t=i 7 ttn 7 * &5 «t 5 tc® \t e.nfcfp 

H t^ffi^-fi-^iiaP C77-f A©MFDt 
ra— Xtt^-tl<!:±|B^^7t7 T-f A©M F D t©fpW 
©M F D £ *Tf -5 A y 7 7 ft, 7 7 -f A©— SB tC±I5 P C 
7 7-<A©S^S-gE^-r^>— gn777)l£77f 

A-©te^tc±Ete^7t 7 7 -f /tofiajwg*»«-r ^ - 



( 4 

5 

[0 0 17] -hfawjg^f£{c«tn«. #tHII©f£0Jlp} 

[0 0 18] Z<D£otemffi.M!k<D{&1&&mZ>fz 
J&tctt, ffi#±^ft&i^S&££i;;5PC77<A©jg 

ICtt P C 7 7 -f /^OM F D t 7 7 J£7 r 
A©MFD<h£jfiVifc©£T3££#Wi;L<, 
4¥ V < T -5 CI £ Am %>*f£ LVi„ 

[0 0 19] $£>1C, Ay7r?fc7 7-f A©37fc:y;U 
7~7A (Ge) «©JB8r*il»*##K-:7*nTlr» 10 

7tCh*-y$n^y;U-7z:>7A (Ge) ^©JBSf^H^ 
WfH©^7 7 Kt&ftf'SClitife-SWT, Ay 
773t77-fA*Oifi©MFD«^LTtS©t77 
-f A©M FDi <nmm>b U «to T^CQ^Stfc 

[0 0 2 0] ^-LT, &±©±3fcJ**fcfr8;fc«k-3T. 

pc 7T-rA , <fcffi^^7r-i'Atcop t g{c, 77^n>f 
&-r 3 7 <t ^-© 3 7 5 «t 5 te»»r <=> nfc *sn© 

tfcfcigii&ft 7 7"f A©M F D i©rf ffl<DM F D <£W 

t5A*7 7 77t7 7 -r AW4Mft*nfc p c yy^jmm 
mT&mm)$.2nz>z.££ziz,. 30 

[0 0 2 1] *^-5PC7 5"rA*gE«5«it#Sjg 

*£-f PC7 7-f/tt, -?-©p C77-rA© 
»^»c-j^^ig£$n. 7r-f A*4"'ij'*^-rn7i:M 

O P C 7 r -f A* COM F D £ IU-X«^-n«fc 0 I^M F 
D&tT5/Vy77^77i , ni 1 ^£>&£lffi£g|5#£ 

[0 0 2 2] Z.(7)mf$.ffimz&\,*T<b, Ay 7 

7?£7 7-f A*coa7tyjUx'-7A (Ge) ^CDJSSt^ 
I9«^*< K-7 f $tlTV»-5#-&t«, A*-y7r^t7T 40 

[0 0 2 3] 

[^©#1*] «±K^LfeJ:5tc. *W^cd%bjx« 

&ttimv>m<D%.wizj:n&, m f D^ffi^wtc/jN^ i/^ p 
c7 7-fntMF Dtm*tmz±2\,wmmyt7 r-r a 

t ©ffltdM F D ^-?-n 5 © *>©© tpWW-tffiTS -5 A -y 
7 7?t7 7 -TA^^-T^ CI <fc{C«fcO. tt«Etf^2irBf 
©W^n^Ct £&£>*>©©, PC7r-f At&j&gbt 
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[0 0 2 4] 

[SEWOfSJfiOJBJB] &(T, *56WO|^Jfi»!lfc«*P 

[0 0 2 5] (§77^/WM) 01H PC7 7 ^ 
Al 0£^T. ;©PC77-fni Ote, (S i o 

») SST&D, 7 7^A^<b£:g^7J[e]l;rigtf.54'f£© 
^71 It, f©37 1 1 \ZWttt*>n^7 1 

1 tC&oTMtf3^&©»L£WT-5^ 77 h* 1 2 <fc. 
W77 H 1 2 *«3«k5fc»W-6nfc*«»l 3 <h 
^dAT^S. f Li, Z\(D& 77 2 ^TcEKjtC 
B#f^fflWWlc^i!jb7c7^- hny^'JX^Htjg 

THfenfc37i 1 {csbc:si)e»nTeM$n-5c<i:t 

^OPC77i'ni0©77'fA , fflil2 5jiim 
T, MFD (d.) Ha7a±0^^<fi3/ t mT 

[0 0 2 6] 02tt, tt^t)t77-fA , 2 0^t, 21 
©&J£$bfc7 7-fA 2 Ott, 7r-r/\*(p'L" : £S^73fSltc: 
Mtf^\)P7-7A (Ge) *«H— ^SftfcSf^ (S i 
O,) S©372 1 f0372 1 $«3<k5C^t 

enfc5^ (sio,) sa©;7 9>y K2 2 t*{t*T^ 

•5. fbt, ^#7ttt, ®iff^cDiS^=I7 2 llCfflbCl 
s6E>nTte«J£*l Si.!: eiC0^M^7T-fA 

2 0©7j"fA'gttl2 5/ t mT, MFD (d.) (in 
7S±D J ?» J ?'7ct<^10tfmT*^ 

[0 0 2 7] @3«, A , 7 7 7)t7 7'fA'3 0^t„ 
i©A , 77 73t77l'A3 0li 1 MFD (d,) jjtft 3 
/iinT$,^^^|^V^T«^iK7t7T'f A'2 0 «i:|W|— « 

[0 0 2 8] (7 7-f A©jgii&7j*£) EKKtkT 

Jc5lc, PC7r<Ai ooftmii 4»cAy7r^7 

r-TA3 009— ^g3 3$J$iK-r^. C<Di^, M7 7-T 
A'10, 3 0©n7li, 3 lTji— gcL,Tm^-5J;5fC 
1"^. PC77-fA'l 0<D&Hffll 

2^(c«t- 3 Ti»tl7S;l,i@«OMaTPC7r'f/\-l 0 
(Dmffiiifcl 4ROly\-777)t77<'A , 3 0 ©— ^g3 3 
SP^BS^-frTfr 5 ±5tt^>, CfflPC77'fAl 0 
tA777)t77-f A3 OtCftgfttt, gJE©PC7 
Al 0©S^«jg^Sr^-r^.fc«e)O«^gp^«i:^ 

[0 0 2 9] #dC, 0 5 IC^T J: O \Z, A^7r5t7 7- 
•f A 3 0 COtm 3 4 \Z&&mK 7 7- 1" A 2 0 ©^^Sg 2 

3 SrJ&M-f-S. M77^A*2 0, 3 009tp<ij» 

3t7 7-fA3 0©ffi^3 4R^«^jt3t7 7-f A2 0© 

cne©77-i'A2o, 3 oco^gp^iijo^-r-sci 

tCJ;0> W77-TA2 0, 3 0 ©372 1, 3 1 \Z H 
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(Ge) £^7*h*2 2, 3 2 
fc&tfcSit. -€-tllC e toTM^T-l'A*2 0, 3 0 <DM F 

(0 0 3 0] W±©<fe5tCUT. PC77^A10it 
- ^tet77^A2 OtfflWCPC^r-fA'l 0 ©MFD 
(d.) tH— ©^©MFD (d 3 ) ^"TSA^r 

tftyr-i A3 o^$n/cPC77-f/n o©j&gfrfft 

[0 0 3 1] /b77^7r^A-3 0 

-Tftfc-fe, A*-y7r^7r-T/N*3 0£ffl^-ri£P 
C77^A1 Ott«77-fA2 0 t^HJ^JgjggL 
fc*^®»ttS5fe*A (dB) . A'^7 7*7 7^A'3 
0 &mWz®'&<D&ffim£;&B (dB) «fr-5t. (A 
-B) (dB) Wy773t77-fA3 0SffiH5Ct 

77<A3 0©gj£jf|^£C (dB/km) tbfct 
Ay 7 7:^:7 7^3 0©fi£#* (A-B) /C 
(km) J; Dt>g fi«lfcMMA'y7 
r^r-f A3 OOfiM^ia^tlgg^nTLS^ 

Qwmkmt-?T^ a 2 oofn^tcDM^o^i 

t^#ILTfcAy77)t77^A3 0©fi$Blm 
SSfetl«+3i-tr&D, A*777)t77-fA-3 0©eg 
a^^rittaO. 0 0 1 dBKTT^Si^^CtdSx- 
i§? 5 A , 7 7 7f7 7i'A3 0 ©fSjtmfcte^f 

[0 0 3 2] (f^ffl • ±EOPC7T'f>tl 0© 

J&&7jgcfc:J;*U;£, MFD (d,) ^*§MM(C/h$ViP 
C77-fA'10iMFD (di) 

ftftyty 71 1 /t2 0 tCOfflfCM F D (d,) ^nsoot) 
•Sd^tCtO, »tt«#2 #J»RttS ft fcSfc 

©<?x PC77^/n Qt.^mmt7yin2 ot&m. 

£ft-5d£<*:&.5. 

[0 0 3 3] PC77-(/U OOMFD (d,) 

iA'^r^r^A^ OWMFD (d,) i^R— <t 

7 7-f/n o©^gptc*jtt«,^ji^©<sM$n-5j: 
tts.z>. 

[0 0 3 4] SSlC, A'777)t77'fA3 0t»^ 
)t77-fA2 0i:ffl^tl;, ^©^gBSigjDJD^T 
^i*<ffiStlTV^©T, S77-fA'2 0, 3 0C3 
721, 3 1l;K-7"§nfcy^7-9A (Ge) 7^ 
57H2 2, 3 2 (C&f&Sn. A>y773t7T-f/N*3 0 
©fliLSg3 4R^«^ii^t>'T'rA2 0 6Dj£jKSSi2 3 

n^en© m f d z t u % «t 3 icis* 
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ft e. ottttfluc* < up*, sft .5 £ <t <t 

[0 0 3 5] (^-Q&oigttBBflB) _LfBHJgJE«&-ctt, 
^37fflPC77-fA , 10iLfe^ f*(C£ft(;;fB5t 
Sft-3 •f^3 7©t)©T*^oT ! bJ:Vi„ 

[0 0 3 6] £fc, ±Bffi«£jfi»ffi-CJ4, PC7 7-fA'l 
0©aTl 1 (S i O,) «£bfcj&t, #(C£ft 

KiS;££ft-5 yjl/^-^A (Ge) 

K-^Sttfcf^ ( S iO,) BtbTfeAH. 
10 [0 0 3 7] ±|HSI*fi»JBTrtt, tt»tt3t7 3-f 

A'2'0WA , 777)t77l'A3 0S 1 3721, 3 1 
tt©372 1, 3 1 &W5Ji5\zmWt>nfri'7y H 
2 2, 3 2 i&tftA.;/i:t>©i:Lfc5&i, WrfcJltlfclEjea 

n5t>©Ttt&<, ^>7a< tt,vi-rn^— ^pc77 

[0 0 3 8] -tE*^ffiT?tt, PC7r>fAl 

0 tAy77)t77^A'3 0 <fc SfifiKJaSftfc cfc^ISjgf 

20 

[0 0 3 9] JlfHUJgJgllTtt, A'77r)t77 

-fA3 Ot^mmtyy^ A* 2 0£*iqJRfcJ;*HaiFK: 

«fco»ttu&3&«. wc^fticig^sns 

[0 0 4 0] ±BE*jfi»li-Ctt. A>y7r3t7r 

-1 , A*3 0RU:tg^77'fA-2 0O372 1, 3 1 tC 
H— ^^tlfc^PV-^A (Ge) ^^7yH2 2, 3 
2 fcj£»$ii-^fcj?){c:, M7 7-fA*2 0, 3 0OMM 

[0 0 4 1] ±flB*JfiJE«BT?tt, A'7 7r)t7 7 
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(54) METHOD FOR SPLICING PHOTONIC CRYSTAL FIBER, ITS SPLICING STRUCTURE, 
AND STRUCTURAL MEMBER OF THE SPLICING STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
splicing a photonic crystal fiber with a relatively small 
mold field diameter to an optical fiber to be spliced with 
a relatively large mode field diameter at a low splice 
loss. 

SOLUTION: In a method for splicing a photonic crystal 
fiber 10 to an optical fiber to be spliced 20 which has a 
mode field diameter d2 larger than the mode field 
diameter d1 of the photonic crystal fiber 10, while the 
spliced end 14 of the photonic crystal fiber 10 is 
spliced to one end 33 of a buffer optical fiber 30 which 
has an intermediate mode field diameter d3 between 
the mode field diameter d1 of the photonic crystal fiber 
10 and the mode field diameter d2 of the optical fiber 
to be spliced 20, the splice end 23 of the optical fiber 
to be spliced 20 is spliced to the other end 34 of the 
buffer optical fiber 30. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of connecting a photograph nick crystal fiber to the connected 
optical fiber which has a larger diameter of the mode field than the diameter of the mode field 
of this photograph nick crystal fiber. While connecting the end connection of the above- 
mentioned photograph nick crystal fiber to the end of the buffer optical fiber which has the 
middle diameter of the mode field of the diameter of the mode field of the above-mentioned 
photograph nick crystal fiber, and the diameter of the mode field of the above-mentioned 
connected optical fiber The connection method of the photograph nick crystal fiber 
characterized by connecting the end connection of the above-mentioned connected optical 
fiber to the other end of this buffer optical fiber. 

[Claim 2] It is the approach of connecting a photograph nick crystal fiber to the connected 
optical fiber which has a larger diameter of the mode field than the diameter of the mode field 
of this photograph nick crystal fiber. A fiber core The core and this core to make The clad of 
the solid prepared so that it might cover While connecting the end connection of the above- 
mentioned photograph nick crystal fiber to the end of the same as that of the diameter of the 
mode field of a preparation and the above-mentioned photograph nick crystal fiber, or the 
buffer optical fiber which has the middle diameter of the mode field of it and the diameter of the 
mode field of the above-mentioned connected optical fiber The connection method of the 
photograph nick crystal fiber characterized by connecting the end connection of the above- 
mentioned connected optical fiber to the other end of this buffer optical fiber. 
[Claim 3] The connection method of the photograph nick crystal fiber according to claim 2 
characterized by performing heat-treatment which makes the clad of the above-mentioned 
solid diffuse the refractive-index adjustment component doped by the above-mentioned core in 
the other end of the above-mentioned buffer optical fiber. 

[Claim 4] A photograph nick crystal fiber and the connected optical fiber which has a larger 
diameter of the mode field than the diameter of the mode field of the above-mentioned 
photograph nick crystal fiber, While an end is connected to the end connection of the above- 
mentioned photograph nick crystal fiber The other end is connected to the end connection of 
the above-mentioned connected optical fiber. The same [ having the clad of the solid prepared 
so that the core and this core which make a fiber core might be covered ] as that of the 
diameter of the mode field of this photograph nick crystal fiber, or the buffer optical fiber which 
has the middle diameter of the mode field of it and the diameter of the mode field of this 
connected optical fiber, The connection structure of the photograph nick crystal fiber 
characterized by preparation ******. 

[Claim 5] The above-mentioned buffer optical fiber is the connection structure of the 
photograph nick crystal fiber according to claim 4 characterized by having spread the 
refractive-index adjustment component which the refractive-index adjustment component is 
doped by the above-mentioned core, and was doped by this core in the other end of this buffer 
optical fiber in the clad of the above-mentioned solid. 

[Claim 6] the core and this core which an end is connected to the end connection of a 
photograph nick crystal fiber and the above-mentioned photograph nick crystal fiber, and make 
a fiber core — a wrap — the buffer optical fiber which is equipped with the clad of the solid 
prepared like, and has the same or larger diameter of the mode field as the diameter of the 
mode field of the above-mentioned photograph nick crystal fiber than it — since — the 
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configuration member of the connection structure of the photograph nick crystal fiber 
characterized by to become. 

[Claim 7] The above-mentioned buffer optical fiber is the configuration member of the 
connection structure of the photograph nick crystal fiber according to claim 6 characterized by 
having spread the refractive-index adjustment component which the refractive-index 
adjustment component is doped by the above-mentioned core, and was doped by this core in 
the other end of this buffer optical fiber in the clad of the above-mentioned solid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration member of the connection 
structure at the connection method and its connection structure list of a photograph nick 
crystal fiber ("PC (photonic crystal) fiber" is called below). 
[0002] 

[Description of the Prior Art] the diameters dl and ds ("MFD" is called below) of the mode field 
— ****** — when connecting the optical fibers f1 and f2 of a pair and fusion splicing of both 
the fibers f1 and f2 is carried out simply, as shown in drawing 8 , a light emission will happen by 
Connection c and great connection loss will be produced by it. On the other hand, by setting up 
the heating time at the time of fusion splicing for a long time, setting up heating temperature 
highly, or carrying out additional heating of the connection c As shown in drawing 9 (a), the 
germanium (germanium) doped by each core of both the fibers f1 and f2 in Connection c is 
diffused in a clad side, each MFD is expanded, and there is a connection method of the optical 
fiber which reduces those size differences and aimed at reduction of connection loss. Similarly, 
when MFD heats beforehand the end connection of the optical fiber f2 of the smaller one, as 
shown in drawin g 9 (b), the germanium (germanium) doped by the core is diffused in a clad side, 
MFD is expanded, and there is also a connection method of the optical fiber with which MFD 
connected it to the end connection of the optical fiber f1 of the larger one. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, PC fiber is attracting attention as an 
optical fiber which discovers big wavelength dispersion in recent years. This PC fiber is 
equipped with the core of the solid prolonged in a longitudinal direction in a fiber core, or hollow, 
and the clad which has the pore of a large number which are prepared so that that core may be 
covered, and are prolonged along with that core, and this clad constitutes the photograph nick 
crystal structure where the refractive index was changed periodically, two-dimensional. 
[0004] And when MFD connects that whose MFD of this PC fiber is about 3-5 micrometers to 
the optical fiber which is about 10 micrometers, there is a problem that connection loss cannot 
be low suppressed depending on a connection method as shown above. Namely, PC fiber with 
which germanium (germanium) etc. is not doped by the core That by which both a core and a 
clad will be constituted only from a quartz (Si02), Since a clad has much pores, a refractive 
index becomes low more equivalent than a core, and by it, while spreading light with a core 
according to a total reflection phenomenon It is what spreads light with a core according to the 
effectiveness by the photograph nick crystal structure of a clad. Therefore, if the end 
connection of this PC fiber is heated for a long time or high temperature heating is carried out 
in order to be unable to say that germanium (germanium) etc. is diffused fundamentally and to 
make MFD expand The closure of much pores of a clad will be carried out, an end connection 
will serve as a quartz lump, light will dissipate from there, and rather big connection loss will be 
produced. And with PC fiber with which germanium (germanium) etc. was doped by the core, 
since it has much pores around a core, diffusion of germanium (germanium) etc. will be 
performed smoothly. 

[0005] This invention is made in view of this point, and the place made into the purpose is to 
offer the configuration member which forms the connection structure which MFD starts 
relatively as for the connection structure list of the approach MFD connects small PC fiber to a 
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large connected optical fiber by low connection loss relatively, and PC fiber, 
[0006] 

[Means for Solving the Problem] This invention interposes the buffer optical fiber which has 
MFD equal to MFD of the middle or PC fiber of MFD of PC fiber, and MFD of a connected 
optical fiber, and connects PC fiber to a connected optical fiber. 

[0007] Invention of this application is the approach of connecting PC fiber and the connected 
optical fiber which has larger MFD than MFD of this PC fiber, and while it connects the end 
connection of the above-mentioned photograph nick crystal fiber to the end of the buffer 
optical fiber which has middle MFD of MFD of the above-mentioned PC fiber, and MFD of the 
above-mentioned connected optical fiber, it is specifically characterized by to connect the end 
connection of the above-mentioned connected optical fiber to the other end of this buffer 
optical fiber. 

[0008] Although a great light will dissipate by radiation and will produce big connection loss in 
the connection when small PC fiber and small MFD carry out [ MFD ] direct continuation of the 
large connected optical fiber relatively, and those differences are large According to the above- 
mentioned connection method, compared with the case of that in which two connections will be 
prepared where direct continuation of PC fiber and the connected optical fiber is carried out as 
mentioned above, total connection loss will be suppressed low. Although it is not clear about 
this reason, by interposing the buffer optical fiber whose MFD is the middle dimension of those 
things between PC fiber and a connected optical fiber, the difference of MFD between fibers 
becomes small by each connection, and it is surmised that it is because dissipation by the light 
emission is remarkably controlled by it. 

[0009] Moreover, in order to aim at reduction of such connection loss, it is effective that the 
connection loss in the connection of PC fiber which produces usually big connection loss makes 
it decrease, and it is desirable to make near MFD of PC fiber and MFD of a buffer optical fiber 
for that purpose. 

[0010] And PC fiber connection structure by which the buffer optical fiber which has middle 
MFD of MFD of PC fiber and MFD of a connected optical fiber was interposed between PC fiber 
and the connected optical fiber with such a connection method will be constituted. 
[001 1] moreover, the buffer optical fiber which an end is connected to the end connection of 
PC fiber and its PC fiber in order to form this PC fiber connection structure, and has larger 
MFD than MFD of PC fiber — since — what is necessary is just to use the becoming 
configuration member 

[0012] Here, PC fiber will not be especially limited, if it has the core of the solid prolonged in a 
longitudinal direction in a fiber core, or hollow, and the clad which has the pore of a large 
number which are prepared so that the core may be covered, and are prolonged along with a 
core. 

[0013] Especially the connected optical fiber and buffer optical fiber that are connected with 
PC fiber may be a PC fiber besides the optical fiber equipped with the clad of the solid 
prepared so that it may not be limited and cores, such as 1 .3-micrometer zero distribution 
wavelength fiber, 1 .55-micrometer distribution shift fiber, a non zero distribution shift fiber, a 
distributed compensation fiber, a rare-earth-elements dope fiber, and a plane-of-polarization 
preservation fiber, and the core of those might be covered. 

[0014] Connection between PC fiber and a buffer optical fiber may be made by the welding by 
heating whenever [ low-temperature ], and the comparison using a connector may perform. 
Similarly, connection between a buffer optical fiber and a connected optical fiber may be made 
by the welding by heating, and the comparison using a connector may perform. 
[0015] By the way, when it is the configuration that the clad whose buffer optical fiber is not a 
PC fiber is a solid, MFD of a buffer optical fiber may be the same as that of MFD of PC fiber. 
[0016] Then, other invention of this application is the approaches of connecting PC fiber and 
the connected optical fiber which has larger MFD than MFD of this PC fiber. While it has the 
clad of the solid prepared so that the core and this core which make a fiber core might be 
covered and the end connection of the above-mentioned PC fiber is connected to the end of 
the same as that of MFD of the above-mentioned PC fiber, or the buffer optical fiber which has 
middle MFD of it and MFD of the above-mentioned connected optical fiber It is characterized 
by connecting the end connection of the above-mentioned connected optical fiber to the other 
end of this buffer optical fiber. 
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[0017] AccoPding to the above-mentioned connection method, connection loss will be low 
suppressed like invention of this application. 

[0018] Moreover, in order to aim at reduction of such connection loss, it is effective that the 
connection loss in the connection of PC fiber which produces usually big connection loss makes 
it decrease, it is desirable to make near MFD of PC fiber and MFD of a buffer optical fiber for 
that purpose, and it is most desirable to make both equal. 

[0019] Furthermore, when refractive-index adjustment components, such as germanium 
(germanium), are doped by the core of a buffer optical fiber, it is desirable to perform heat- 
treatment which makes the other end of the buffer optical fiber used as an end connection with 
a connected optical fiber diffuse the refractive-index adjustment component in the clad of a 
solid. If it does in this way, since refractive-index adjustment components, such as germanium 
(germanium) doped by the core in the other end of a buffer optical fiber, will be spread in the 
clad of a solid, MFD of the other end of a buffer optical fiber will be expanded, a difference with 
MFD of a connected optical fiber will contract, dissipation by the light emission will decrease by 
it, and the connection loss in those connections will be suppressed low. Here, this heat- 
treatment may be performed before connection with a connected optical fiber, and it may be 
performed, making it connect with a connected optical fiber, and may be further performed after 
connection with a connected optical fiber. 

[0020] And it will have the clad of the solid prepared between PC fiber and the connected 
optical fiber by the above connection methods so that the core which makes a fiber core, and 
its core might be covered, and the same as that of MFD of PC fiber or PC fiber connection 
structure in which the buffer optical fiber which has middle MFD of it and MFD of a connected 
optical fiber was interposed will be constituted. 

[0021] moreover, the core and this core which an end is connected to the end connection of 
PC fiber and its PC fiber, and make a fiber core in order to form this PC fiber connection 
structure — a wrap — the buffer optical fiber which is equipped with the clad of the solid 
prepared like, and has the same or larger MFD as MFD of PC fiber than it — since — what is 
necessary is just to use the becoming configuration member 

[0022] Furthermore, also in this configuration member, when refractive-index adjustment 
components, such as germanium (germanium), are doped by the core of a buffer optical fiber, it 
is desirable that it is the configuration which that refractive-index adjustment component has 
diffused in the clad in the other end of a buffer optical fiber. 
[0023] 

[Effect of the Invention] As explained above, according to invention of this application, or other 
invention of this application, MFD can suppress [ small PC fiber and small MFD / MFD ] total 
connection loss low compared with the case where direct continuation of PC fiber and the 
connected optical fiber of a thing with which two connections will be prepared by interposing 
the buffer optical fiber which is the middle dimension of those things is carried out, between 
large connected optical fibers relatively. 
[0024] 

[Embodiment of the Invention] Hereafter, the connection method of PC fiber concerning the 
operation gestalt of this invention is explained to a detail based on a drawing. 
[0025] (Configuration of each fiber) Drawing 1 shows the PC fiber 10. This PC fiber 10 is a 
product made from a quartz (Si02), and is equipped with the core 1 1 of the solid prolonged in a 
longitudinal direction in a fiber core, the clad 12 which has the pore of a large number which are 
prepared so that that core 1 1 may be covered, and are prolonged along with a core 1 1, and the 
covering section 13 prepared so that that clad 12 might be covered. And this clad 12 will be 
shut up by the core 1 1 by which the refractive index constituted the photograph nick crystal 
structure changed periodically two-dimensional, and signal light was enclosed with that 
photograph nick crystal structure, and it will be spread. The diameter of a fiber of this PC fiber 
10 is 125 micrometers, and MFD (d1) is about 3 micrometers a little more greatly than a core 
diameter. 

[0026] Drawing 2 shows the connected optical fiber 20. This connected optical fiber 20 is 
equipped with the core 21 made from the quartz (SiC2) with which the germanium (germanium) 
prolonged in a longitudinal direction in a fiber core was doped, and the clad 22 made from a 
quartz (Si02) prepared so that that core 21 might be covered. And signal light will be shut up by 
the core 21 with a high refractive index, and will spread to it. The diameter of a fiber of this 
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connected optical fiber 20 is 125 micrometers, and MFD (d2) is about 10 micrometers a little 
more greatly than a core diameter. 

[0027] Drawing 3 shows the buffer optical fiber 30. If this buffer optical fiber 30 removes the 
point that MFD (d3) is about 3 micrometers, it is the same configuration as the connected 
optical fiber 20, and its function is also the same. 

[0028] (Connection method of a fiber) First, as shown in drawing 4 , the end 33 of the buffer 
optical fiber 30 is connected to the end connection 14 of the PC fiber 10. The cores 1 1 and 31 
of both the fibers 10 and 30 are in agreement, and it is made to lap at this time. Moreover, the 
porous section 12 of the PC fiber 10 is made to make this connection at the temperature of 
extent which is not crushed with heat by carrying out heating melting of the end connection 14 
of the PC fiber 10, and the end 33 of the buffer optical fiber 30. The connection object of this 
PC fiber 10 and the buffer optical fiber 30 serves as a configuration member for forming the 
connection structure of the below-mentioned PC fiber 10. 

[0029] Next, as shown in drawing 5 , the end connection 23 of the connected optical fiber 20 is 
connected to the other end 34 of the buffer optical fiber 30. At this time, it is made in 
agreement [ the medial axis of both the fibers 20 and 30 ]. Moreover, it is made to make this 
connection by carrying out heating melting of the other end 34 of the buffer optical fiber 30, 
and the end connection 23 of the connected optical fiber 20. Furthermore, clads 22 and 32 are 
made to diffuse the germanium (germanium) doped by the cores 21 and 31 of both the fibers 20 
and 30, and it is made to expand by carrying out additional heating of the connection of these 
fibers 20 and 30, so that they may become almost the same about MFD of both the fibers 20 
and 30 by it. 

[0030] The connection structure of the PC fiber 10 with which the buffer optical fiber 30 which 
has MFD (d1) of the PC fiber 10 and MFD (d3) of the same dimension between the PC fiber 10 
and the connected optical fiber 20 as mentioned above was interposed will be constituted. 
[0031] In addition, since the buffer optical fiber 30 will produce transmission loss, the die length 
will be restricted. Namely, if connection loss at the time of using A (dB) and the buffer optical 
fiber 30 for the connection loss at the time of carrying out direct continuation of the PC fiber 
10 and the connected optical fiber 20, without using the buffer optical fiber 30 is set to B (dB) 
When it becomes the connection loss reduced when (dB) used the buffer optical fiber 30 and 
transmission loss of the buffer optical fiber 30 is set to C (dB/km), (A-B) When the die length 
of the buffer optical fiber 30 becomes longer than (A-B)/C (km), the reduced connection loss 
will be offset by the transmission loss of the buffer optical fiber 30. however — actual — the 
PC fiber 10 and the connected optical fiber 20 — respectively — ** — even if it takes the 
workability of connection etc. into consideration — the die length of the buffer optical fiber 30 
— 1 — if there are about m t it comes out enough, it is, and since it can consider that the 
transmission loss of the buffer optical fiber 30 is 0.001 dB or less in general, the transmission 
loss of the buffer optical fiber 30 can be disregarded as a matter of fact. 
[0032] (An operation and effectiveness) According to the connection method of the above- 
mentioned PC fiber 10 By interposing the buffer optical fiber 30 which is the middle dimension 
of those things, MFD (d1) between the large connected optical fibers 20 relatively [ the small 
PC fiber 10 and small MFD (d2) ] [ MFD (d2) ] Compared with the case where a connection 
carries out direct continuation of the PC fiber 10 and the connected optical fiber 20 of a thing 
which will be prepared two places, total connection loss will be suppressed low. 
[0033] Moreover, since it is made the same [ MFD (d1) of the PC fiber 10 and MFD (d3) of the 
buffer optical fiber 30 ], the connection loss in the connection of the PC fiber 10 which 
produces big connection loss will be reduced, and the effectiveness of the above-mentioned 
connection loss reduction becomes a remarkable high thing. 

[0034] Furthermore, since processing which carries out additional heating of the connection 
after connection between the buffer optical fiber 30 and the connected optical fiber 20 is 
performed The germanium (germanium) doped by the cores 21 and 31 of both the fibers 20 and 
30 is spread in clads 22 and 32. It will expand so that each MFD of the other end 34 of the 
buffer optical fiber 30 and the end connection 23 of the connected optical fiber 20 may become 
almost the same [ them ], and dissipation by the light emission will decrease by it, and the 
connection loss in those connections will be suppressed low. 

[0035] (Other operation gestalten) Although considered as the PC fiber 10 of a solid core with 
the above-mentioned operation gestalt, it may not be limited to especially this and you may be 
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the thing of h hollow core. 

[0036] Moreover, although the core 1 1 of the PC fiber 10 was made into the product made from 
a quartz (Si02) with the above-mentioned operation gestalt, it is good also as a product made 
from a quartz (Si02) by which it is not limited to especially this and germanium (germanium) 
etc. was doped. 

[0037] Moreover, although it should have the clads 22 and 32 prepared in the connected optical 
fiber 20 and the buffer optical fiber 30 so that cores 21 and 31 and the cores 21 and 31 of 
those might be covered with the above-mentioned operation gestalt, it is not limited to 
especially this and is good also considering either as a PC fiber at least. 

[0038] Moreover, with the above-mentioned operation gestalt, although the PC fiber 1 0 and the 
buffer optical fiber 30 were connected by the welding by heating whenever [ low-temperature ], 
it is not limited to especially this and you may connect by the comparison using a connector. 
[0039] Moreover, with the above-mentioned operation gestalt, although the buffer optical fiber 
30 and the connected optical fiber 20 were connected by the welding by heating, it is not 
limited to especially this and you may connect by the comparison using a connector. 
[0040] Moreover, although processing which carries out additional heating of the connection 
after connection of both the fibers 20 and 30 was performed with the above-mentioned 
operation gestalt in order to make clads 22 and 32 diffuse the germanium (germanium) doped by 
the cores 21 and 31 of the buffer optical fiber 30 and the connected optical fiber 20, it is not 
limited to especially this, and heating temperature may be highly set up at the time of 
connection by welding, or you may make it set up heating time for a long time. 
[0041] Moreover, although clads 22 and 32 were made to diffuse the germanium (germanium) 
doped by the cores 21 and 31 of buffer optical fiber 30 and connected optical fiber 20 both 
sides with the above-mentioned operation gestalt As a clad 32 is made to diffuse not the thing 
limited to especially this but the germanium (germanium) which heated only the other end 34 of 
the buffer optical fiber 30 before connection, and was doped by the core 31 and it is shown in 
drawing 6 You may make it connect it to the end connection 23 of the connected optical fiber 
20 by the comparison by welding or the connector. 
[0042] 

[Example] The PC fiber 10 which are pitch 2.1 6micrometer of the triangular grid which the fiber 
outer diameter of 100 micrometers, the diameter of 1.28 micrometers of the pore of a clad, and 
pore form, and MFD (d1) about 3micrometer, The connected optical fiber 20 (1 .3-micrometer 
zero distribution wavelength single mode fiber) of the single mode which is MFD(d2) 
10.8micrometer, It connected by the approach of three examples of connection shown below, 
incidence of the light with a wavelength of 1.55 micrometers was carried out from the 
connected optical fiber 20 side, and connection loss of each example of connection was 
measured. In addition, about what two connections produce (examples 2 and 3 of connection), 
the connection loss by each connection was measured and those sums were considered as the 
total connection loss. 

[0043] Heating melting of the end connection 14 of the example of (example of connection- 
connection 1-PC fiber 10 and the end connection 23 of the connected optical fiber 20 was 
carried out, and as shown in drawing 7 (a), what compared and connected them so that a medial 
axis might be in agreement was made into the example 1 of connection. At this time, heating 
temperature was low set up so that the end connection 14 of the PC fiber 10 might fuse and 
pore might not be crushed. 

[0044] - The distributed compensation fiber with a die length of 1m which is example of 
connection 2-MFD(d3)4.9micrometer was prepared as a buffer optical fiber 30. And as shown in 
drawing 7 (b), heating melting of the end connection 14 of the PC fiber 10 and the end 33 of the 
buffer optical fiber 30 was carried out, while comparing and connecting them so that a medial 
axis may be in agreement, heating melting of the other end 34 of the buffer optical fiber 30 and 
the end connection 23 of the connected optical fiber 20 was carried out, and what compared 
and connected them so that a medial axis might be in agreement was made into the example 2 
of connection. At this time, the connection conditions to the buffer optical fiber 30 of the PC 
fiber 10 presupposed that it is the same as that of the example 1 of connection. 
[0045] - After measuring connection loss of the example 2 of example of connection 3- 
connection, additional heating of the connection of the buffer optical fiber 30 and the 
connected optical fiber 20 was carried out, clads 22 and 32 were made to diffuse the 
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germanium (germanium) doped by each core 21 and 31, and as shown in drawing 7 (c), the thing 
from which it was made for both diameter of MFD to become almost the same was made into 
the example 3 of connection. 

0046] (Measurement result) 

0047] 

Table 1] 





mum 








2. 01 


2. 01 


£&tz2e&s=2&*w<»m*m* (<«> 

iSfSfSH* (dB) 


5. 47 


1. 22 
3. 23 


0. 30 
2. 31 



[0048] A measurement result is shown in Table 1. 

[0049] According to this table, the examples 2 and 3 of connection are understood that 
connection loss is very lower than the example 1 of connection. Moreover, since the connection 
loss in the connection of the buffer optical fiber 30 and the connected optical fiber 20 which 
have MFD (d3) of the dimension near MFD (d1) of the PC fiber 10 to connection loss of the 
connection of the PC fiber 10 and the connected optical fiber 20 being 5.47dB (example 1 of 
connection) is 1.22dB (example 2 of connection), it turns out that connection loss becomes 
large in the connection of the PC fiber 10. Furthermore, the fact that connection loss of the 
connection of the PC fiber 10 and the buffer optical fiber 30 is 2.01 dB (examples 2 and 3 of 
connection) shows that reduction of connection loss is especially achieved in the connection of 
this PC fiber 10 and the buffer optical fiber 30 to connection loss of the example 1 of 
connection being 5.47dB. In the example 1 of connection, since the difference of MFD (d1) of 
the PC fiber 10 and MFD (d2) of the connected optical fiber 20 is very large, it is thought that a 
great light dissipates by radiation in a connection, and big connection loss is produced. On the 
other hand, the thing in which two connections will be prepared in the examples 2 and 3 of 
connection, By interposing the buffer optical fiber 30 whose MFD (d3) is the middle dimension 
of those things between the PC fiber 10 and the connected optical fiber 20 The difference of 
MFD between fibers becomes small by each connection, dissipation by the light emission is 
remarkably controlled by it (setting to the connection of the PC fiber 10 and the buffer optical 
fiber 30 especially), and it is thought that total connection loss is low suppressed compared 
with the example 1 of connection. 

[0050] Moreover, the example 3 of connection is understood that connection loss is lower than 
the example 2 of connection. In the example 2 of connection, it is thought that light dissipates 
by radiation and produces big connection loss relatively in the connection of the buffer optical 
fiber 30 and the connected optical fiber 20 since the difference of MFD is large. On the other 
hand, in the example 3 of connection, since the difference of MFD of the buffer optical fiber 30 
and MFD of the connected optical fiber 20 in a connection is small, it is thought that dissipation 
by the light emission is inhibited and connection loss becomes low. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the photograph nick crystal fiber in the operation 
gestalt of this invention. 

[Drawing 2] It is the perspective view of the optical fiber in the operation gestalt of this 
invention. 

[Drawing 3] It is the perspective view of the buffer optical fiber in the operation gestalt of this 
invention. 

[ Drawing 4] It is the side elevation of the configuration member for forming the connection 
structure of the photograph nick crystal fiber in the operation gestalt of this invention. 
[Drawing 5 ] It is the side elevation of the connection structure of the photograph nick crystal 
fiber in the operation gestalt of this invention. 

[ Drawing 6] It is the side elevation of the connection structure of the photograph nick crystal 
fiber in other operation gestalten of this invention. 

[ Drawin g 7] It is the side elevation of the connection structure of the photograph nick crystal 
fiber in an example. 

[Drawing 8] It is the side elevation of the connection structure of the photograph nick crystal 
fiber in the conventional example. 

[Drawing 9] It is the side elevation of the connection structure of an optical fiber. 

[Description of Notations] 

10 Photograph Nick Crystal Fiber 

11, 21, 31 Core 

12, 22, 32 Clad 

13 Covering Section 

14 Photograph Nick Crystal Fiber End Connection 
20 Connected Optical Fiber 

23 Connected Optical Fiber End Connection 
30 Buffer Optical Fiber 

33 Buffer Optical Fiber End 

34 Buffer Optical Fiber Other End 
c Connection 

dl, ds, d1-d3 Diameter of the mode field 
f 1 , f2 Optical fiber 
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DRAWINGS 



[Drawing 1] 




21 



[Drawing 3] 
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[Drawing 8] 
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[Drawing 9] 
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